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We report a case of a symptomatic renal arteriovenous aneurysm in a 4-year-old pediatric patient. We were able to
diagnose the lesion by means of a Doppler renal sonogram with color duplex interrogation. The diagnosis was confirmed
by digital subtraction angiography. On the basis of the angiographic findings, the aneurysm was resected, and the renal
arteriovenous fistula was repaired. (J Vasc Surg 2005;41:535-8.)Renal arteriovenous fistula is an uncommon lesion. The
peak incidence occurs in patients between 30 and 40 years
old.1 Rarely is it found in the pediatric population. There
are 2 types of renal arteriovenous fistula: congenital and
acquired. The latter is more common.2 Many renal arterio-
venous fistulas are asymptomatic; hence, the true incidence
of the disease is unknown.3 Rarely, renal arteriovenous
fistula may be associated with renal artery aneurysm. In
such cases, the term arteriovenous aneurysm may be cor-
rectly applied to such a lesion. Clinical manifestations of
renal arteriovenous fistula include hypertension, left ven-
tricular hypertrophy, cardiac failure, hematuria, and ab-
dominal pain.4 Treatment options include vascular liga-
tion, subtotal excision of a renal arteriovenous aneurysm
with direct suture ligation of their communication, ne-
phrectomy, selective embolization, balloon catheter occlu-
sion, and endovascular repair.
CASE REPORT
A 4-year-old boy was evaluated for a well-child visit and was
found to be hypertensive. He was referred to the renal clinic for
further evaluation. There was no history of trauma and no hema-
turia, and he had no complaints of abdominal pain. On physical
examination, the patient weighed 22.3 kg (95th percentile), with
a height of 104.2 cm (50th percentile) and a blood pressure of
144/90 mm Hg (95th percentile). No abdominal bruit or mass
was identified. His laboratory tests were within normal limits,
including a urinalysis that revealed a negative dipstick and a specific
gravity of 1.020. Renin plasma level and 24-hour urine for cate-
cholamine were within normal limits. The patient was started on
2.5 mg of enalapril daily. A renal sonogram with duplex study was
obtained and demonstrated the left kidney to be 7.3 cm long and
the right kidney to be 8.1 cm long. The contour of the kidney was
noted to be of normal shape and echo texture. Of note, there was
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doi:10.1016/j.jvs.2004.12.032a lesion just external to the left kidney hilumwhichmeasured 3.3
1.8  1.7 cm. Color Doppler interrogation showed a mixed flow
signal composed of venous flow with some arterial overlay. A renal
angiogram was obtained that revealed an aneurysm with a narrow
neck arising 1 cm from the origin of the left renal artery (Fig 1).
The patient was taken to the operating room for repair of the
vascular lesion. Amidline incision was made, and the abdomen was
explored. The descending colon was mobilized to allow access to
the renal vessels. The aneurysm was identified. The proximal renal
artery and vein were dissected free and looped. There was signifi-
cant inflammation around the aneurysm. Before further dissection,
the left hypogastric vessel was mobilized in case it was needed for
bypass. Systemic heparin and mannitol were given for renal pro-
tection. The renal vessels were controlled with vessel loop and
vascular clamps. The aneurysm was then opened. Upon entry into
the aneurysm, a single pinpoint opening of blood flow was noted.
This was confirmed by proximal clamp relaxation. The inflow was
repaired by oversewing from within the aneurysm. The outflow
was noted to be venous. This was confirmed by placing a sound
probe and a Fogarty catheter into the outflow tract. The venous
outflow was ligated with a figure of 8 stitch from inside the
aneurysm. Aneurysmal tissue was removed and sent to pathology.
The lesion was irrigated, and the abdomen was closed.
After the operation, the patient recovered uneventfully. A
postoperative arteriogram revealed no evidence of stenosis or
aneurysmal dilatation. A radiologic “beak” was noted at the site of
the previous arteriovenous fistula (Fig 2). The pathology result was
consistent with arterial dysplasia. Immediately after the operation,
the patient’s blood pressure remained increased. However, on
6-month follow-up, his blood pressure remained controlled, re-
quiring only 1.0 mg of captopril daily.
DISCUSSION
A renal arteriovenous fistula was first described by
Vorela5 in 1928. This lesion is uncommon; however, its
incidence has been described with increasing frequency,
with more than 200 reported cases.6 Renal arteriovenous
fistula may be congenital or acquired. The exact cause of
congenital renal arteriovenous fistula is unknown; however,
it is thought to be present at birth or to be a result of a
congenital aneurysm that erodes into an adjacent vein.7
The congenital form is rare with an incidence of 0.04%,
encompassing only 25% of renal arteriovenous fistulas. Cho
and Stanley1 studied a series of 9500 angiograms of the
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Acquired renal arteriovenous fistula is more common and
occurs secondary to trauma, inflammation, renal surgery,
renal angioplasty, or percutaneous biopsy.8-13
The most common symptom of renal arteriovenous fis-
tula is hematuria.8 It is reported in 72% of the reported cases.
The patient often presents with microscopic hematuria. How-
ever, cases of massive hematuria have been reported.14 In our
case, the patient did not have hematuria.
The pathophysiology of cardiovascular derangement is
Fig 1. Preoperative renal angiogram demonstrating left
inferior vena cava is due to the low flow within the fistul
Fig 2. Postoperative renal angiogram revealedue to the shunting of blood.15 The blood flow bypassedthe renal parenchyma and promoted rapid venous return.
As blood is shunted from the parenchyma, it causes relative
renal ischemia and renin-mediated vasoconstriction and
fluid retention. With a long-standing renal arteriovenous
fistula, increased venous return leads to high cardiac out-
put. This can result in left ventricular hypertrophy and,
eventually, cardiac failure. The central overload also de-
pends on the size of the arteriovenous fistula and the
proximity to the heart. In our case, because of the early
detection of this lesion and the small size of the fistula,
ey arteriovenous fistula. The lack of opacification of the
evidence of stenosis or aneurysmal dilatation.kidnd nocardiac derangements were not appreciated.
JOURNAL OF VASCULAR SURGERY
Volume 41, Number 3 Chauvapun et al 537Color duplex imaging has become the noninvasive test
of choice for screening patients for renal arteriovenous
fistula.16,17 The use of color Doppler ultrasound imaging
for detecting renal arteriovenous fistulas is limited by the
difficulty in distinguishing an arteriovenous fistula from an
aneurysm. Dynamic computed tomography can demon-
strate prompt venous filling and can identify the renal
arteriovenous fistula.18 The improvement in ultrasound
3-dimensional technology may make this the diagnostic
modality of choice. The 3-dimensional reconstruction pro-
vides information regarding the location, orientation, and
spatial relationship to other vascular structures. Mohaupt
et al17 have demonstrated that 3-dimensional ultrasound
angiography may be as effective as magnetic resonance
imaging angiography in identifying and localizing renal
arteriovenous fistulas. However, selective renal arteriogra-
phy or digital subtraction angiography remains the defini-
tive diagnostic modality for renal arteriovenous fistula.8 In
our case, the color duplex scan suggested evidence of a
renal arteriovenous fistula. Our angiographic study was
limited by the low venous return; thus, the rapid opacifica-
tion of the inferior vena cava was not noted.
Patients diagnosed with renal arteriovenous fistula
should be closely observed for the development of symp-
toms. Intervention should be reserved for symptomatic
patients. Individuals with renal arteriovenous fistula discov-
ered after percutaneous biopsy should be followed up
closely with periodic duplex surveillance, because most
fistulas will close spontaneously.19
Surgical options for symptomatic renal arteriovenous
fistula include ligation of feeding vessels, nephrectomy,
partial nephrectomy, and ex vivo repair for deep intrarenal
fistulas.20-30 The goal of renal arteriovenous fistula treat-
ment is the preservation of functioning renal parenchyma
and the eradication of symptoms.8 The evolution of surgi-
cal management is summarized in Table. Many authorities
believe that surgery is the best treatment for renal arterio-
venous fistula. Our patient underwent surgical exploration
because of symptomatic hypertension that was not resolved
with medical treatment. With the aneurysm dissected, the
venous outflow was ligated with a figure 8 from the inside
of the renal arteriovenous aneurysm. This was the simplest
and most effective means of repairing this lesion. Renal
function was preserved, as evidenced by a stable blood urea
nitrogen and creatinine. Follow-up renal angiography re-
vealed no stenosis or aneurysmal dilatation. Moreover, the
patient’s hypertension was better controlled and required
less antihypertensive medication.
Experience has been gained over the past 20 years with
percutaneous arterial embolization therapy for congenital
and acquired renal arteriovenous fistula. Fibrin glue, coils,
and balloons have been used to occlude fistulas.31-33 Com-
plications of embolization include pulmonary and periph-
eral arterial embolization.
In recent years, advances in endovascular technique
have made possible the use of stents in the treatment of
renal arteriovenous fistula.34-36 This modality of treatment
adequately closes the fistula with minimal morbidity. Incases in which the aneurysm is large and the risk of central
or pulmonary embolization is high, the use of a covered
stent may be advantageous, as demonstrated by Sprouse
and Hamilton.34 As advances continue in this field, endo-
vascular embolization or stenting may become the treat-
ment of choice for renal arteriovenous fistulas. In our case,
had the identification of renal arteriovenous fistulas been
made before the operation, renal arteriovenous fistula em-
bolization may have been considered. However, in this
case, the aneurysm was readily identified by the diagnostic
test, and definitive identification of the renal arteriovenous
fistula occurred only at the time of operation.
Furthermore, in the pediatric population, even when
embolization is feasible, operative repair may remain the
optimal treatment, depending on the patient’s age and the
size of the child’s vessels. Our experience with pediatric
vascular trauma demonstrated that stenting children with
growing vasculature that has not reached its full maturity
may lead to future stenosis. Interrupted suture repair allows
for vascular growth as the child grows.
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